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Abstract of CN1 194292 

The silicate material has the chemical composition expression of aM0.bM'0.cSi02.dR.Rux Lny. where M 

one ofmore fS Sr Ca, Ba, Zn; M' is one or more of Mg, Cd. Be; R is B203 and/or P205; Ln .s oneor 
more > of Nd Dy Ho Tm La Pr.Tb, Ce. Mn, Bi, Sn and Sb; and a, b, c d, x and y are molar 
a is 0.6-6, b 0-5, c 1-9, d 0-0.7, x 0.00001-0.2 and y 0-0.3. After absorbing short wavelength light, the said 
material has luminescent effect of long-term persistence. 
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5-2 


2SrO- 


MgO 


• 2Si0 2 • 


0. lB 2 0 3 :Eu o .oo4 


Tm 0 . 05 


378 


420 


5-3 ; 


2SrO • 


MgO 


. 2Si0 2 • 


0. 1B20 3 jEu o .oo4 


Tm 0 . i 


384 


456 



10 





TL> ^ ffl A * f A 


10' 60' 


6-1 

D Z. 

6-3 


2SfO -MgO '2Si0 2 • 0. lB 2 0 3 :Eu G .oo4 Lao.ooi 
7SrO "Ifafl •7SiO-» • fl. |R-,(],:Fur, Ia„ „„, 

2Sr0 - MgO . 2Si 0 2 . 0. 1 B 2 0 3 : Eu 0 . 00 4 La 0 . 02 


204 189 
71«i 7fi7 

ZJJ ZO< ! 

269 317 


7-1 

7-7 
/ Z 

7-3 


2Sr0 .MgO . 2Si0 2 - 0. IBzO^Euo.om Pro.001 

£Oiu *rayu v £ij»U2 * U» lu^S* «*»o» 004 * * 0*004 

2SrO .MgO • 2Si0 2 • 0. lB 2 0:,;Euo.oo4 Pr 0 . 02 


275 292 
250 253 


8-1 

0 £ 

8-3 


2SfO «Mg0 »2Si0 2 »0. lB 2 0 3 :Eu o .oo4 Tb 0 . 0 oi 

ZOIU • MJJU ♦ Z01U2 • U» lU2v3» Duo. 004 i«JO. 004 

2Sr€ - MgO • 2Si0 2 • 0. lB 2 0 3 :Eu o .oo4 Tb 0 . 02 


224 267 
zo4 Jbo 
230 276 


9-1 

Q-7 

9-3 


2SrO »Mg0 »2Si0 2 *0. lB 2 0 3 :Eu 0 .o 0 4 Ce 0 . 00 i7 

ZOIU •WjU »£iJlU 2 » LI. 10 2 U3«IjUo > 0D4 «"0. 007 

2SrO - MgO « 2Si0 2 - 0. IB 2 0 3 : Eu 0 . 004 Ce 0 . 027 


278 367 

IX ZDZ 

224 237 


10-1 
10-3 


2SrO - MgO - 2Si0 2 • 0. IBzO^Euq. 004 Mn D . 0Cn 

ZOIU 'Myu * iOIU 2 * U. lD 2 U 3 «bUo. 004 ™'o. 005 

2SrO . M9O . 2Si0 2 . 0. IB^* Eu 0 . 004 Mn D . 02 


264 290 

77^ 7P7 
LI J lOi 

232 264 


ll-l 

1 1-7 

11-3 


2SrO .M3O • 2Si0 2 • 0. lB 2 0 3 :Euo.oo4 Bio.001 

ZuIU * 19JU * £01U 2 » U« 1U 2 U 3 » IjUo. OD4 D»0. 005 

2SrO .M30 . 2Si0 2 • 0. lB 2 0 3 :Eu o . O o4 Bi 0 . 02 


254 347 

1\A All 
Ji4 4/Z 

421 564 


12-1 

17-7 
it I 

12-3 


2Sr0 -MgO -2Si0 2 -0. lB 2 0 3 :Eu D .oo4 Sb 0 .ao 16 

ZOrU •JflU • ZOIU2 • LU iD2lb5GUo.Qu4 kHJo.006 

2Sr0 .MgO . 2Si0 2 » 0. lB 2 0 3 :Eu o . D o4 Sb 0 . 02S 


195 227 

1 OA 71 C 

1H4 Z15 
147 169 


13-1 

11-7 
IJ z 

13-3 


2SrO *Mg0 • 2Si0 2 . 0. lB20 3 :Eu o .ao4 Sn Q .ooi 

ZOIU * MfJU • ZulU 2 * U. 1D 2 U 3 > Gilo. 004 •JlO.005 

2SrO . M&0 - 2Si0 2 • 0. lB 2 0 3 :Eu o . 004 Sn 0 . 02 


124 138 

770 ^67 

Z(0 jo/ 
167 236 


14-1 


2SrO.Mg0.2Si0 2 .O.lB 2 p 3! Eu 0 .oo4 Nd 0 .o 2 Dy 0 . 0 , 


1831 3150 


15-1 


2Sr0 «Mt|0 • 2Si0 2 • 0. lB^:Eu 0 on*. Nd n n ? Sn n m 


1672 7804 


16-1 


2SrO .MgO . 2Si0 2 • 0. lB z 0 3 :Eu o . 004 Dy 0 . 02 Bi D . 0, 


1837 4356 


m 


ZnS:Cu 


100 100 



i * 365nm##;fcjft&T , II 420-550nm jfe * ^^ifc^ , 469nm|f 



11 



A-f >A«J#^|i| ^^^^-Ufg-Aik-^W^^o ffllUK (b)# 

469nm; ffl3(a)> (b) *ttflM-4##tt**Hfc^ 
470nnio 

l.#£'fc¥ftjft*;^*ii»y=O f BP;£Lnrt^#;£,Eutt;foA:t#&## 
JH* 4 «fr -Wife 1-1-7 ffiifro (CaSr)S:Bi#fc, 

-f O.OOOOl^A^O.Zfcf-, #&;ff;##&|£, Bife#£ 0. 0000Kx«0.2o 

1-1-7, A%WHdW*iAJ»*«T to X**|fcZ-4*N&tt&# 

*£A«ft'J^#.>fc£ 0. 32mcd/n> 2 B* 20h ^± 0 

3. # x=0.-004,ln=Dy, * A# y ft £##&#&;fcJlL* 1 3-1-7, 

*A*Ko.oooi*sy«o.3*A, nv.*&&nm&w&*&? j &&\-]~7, 

**WDy«*iAJtiBT ^^# 3-4#^^^^^^W»5|- 

4.^x^0. 004, Ln##!*H(K Tnu La s Pr. Tb x Ce, Mik BU Sb. Sn 
&X7C*N<K Dy;Nd, Sn;Dy. Bi, #*A^tf £tt*#3Mt*« Jt*4*. 
#3M~16o 

#jW**AHd, Dy. Hox Bi, Sn%&%%%&# 0 «&±### fcf & #: 
^M=Ca, M'=Mg, R=B 2 0 3 , a=2, b=l, c=2, d=0. 1 5, 



12 



:2CaO • MgO • 2Si0 2 • 0. 1 5B 2 0 3 : Ei^ Iny, &&x4t> ln#l7t% 

*5 





ft ¥ & A * * £ 


10' 60' 


1-1 

1-2 
1-3 
1-4 
1-5 

1 J 

1-6 
1-7 


2CaO • MgO • 2Si0 2 . 0. 15B 2 0 3 ;Eu o . 0 qo. 
2CaO • MqO • ?Si0 7 • n. 1 SBoO-o Eu n 
2GaO • MgO • 2Si0 2 . 0. 15B 2 0 3 :Eu o .ooi 
2CaO • MgO • 2Si0 2 • 0. 1 5B 2 0 3 : Eu 0 . ao4 
2CaO *MuO • ?SiOi> • n. llB^O-^Fu,. «. 
2CaO «Mg0 • 2Si0 2 ♦ 0. 15B 2 0 3 :Eu o . i 
2Ca0 . MgO ♦ 2Si0 2 - 0. 15B 2 0 3 : Eu 0 . 2 


127 217 

7fl 1 404 

238 417 
223 389 

1 "SIR 

56. 127 
45 87 


2-1 
2-2 
t j 
2-4 


2Ca0 • MgO • 2Si0 2 • 0. 1 5B 2 0 3 : Eu 0 . oo* Dyo. ooos 
2Ca0 • MgO • 2Si0 2 • 0. 15B 2 0 3 :Eu o . 00 4 Dyo.oi 
7Ca0 • MaO • 7Si0, • n 1 <tR~fl.* Fil Tlv~ _ 

2CaO • MgO • 2Si0 2 • 0. 15B 2 0 3 :Eu o . 00 4 Dy 0 . is 


387 1071 
832 1324 

597 921 


3-1 
3-2 


?CaO • MaO • 7SiO, • n. 1 "iB-»0-,:F.ji rt M~ 
2CaO-MgO-2Si0 2 • 0. 15B 2 0 3 :Eu o . O o4 Nd 0 . 0 i 


*\1 7 7\A 

Jl£ / 1 *k 

490 837 


4-1 
4-2 


2CaO • MqO • 2SiO? • Q. 1 5B>0^:Eun nni Ho n «, 
2CaO • MgO • 2Si0 2 • 0. 1 5B 2 0 3 :Eu o . 00 4 Ho 0 . os 


531 728 


5-1 
5-2 


2CaO • MqO • 2SiO* ♦ 0. 15B?0i: Eun nnJ Tm n «< 
2CaO • MgO ♦ 2Si0 2 • 0. 1 5B 2 0 3 : Eu 0 . 00 4 Tm 0 . 05 


'til OcJ 

465 704 


6-1 
6-2 


2Ca0 'MnO • 2Si0j> • 0. 15B,0,:Eu n nn^ Ce« nm* 
2CaO »MgO • 2Si0 2 • 0. 15B 2 0 3 :Eu o . O o4 Ce 0 . 0 6 


Ml 577 

Jit JIL 

354 643 


7-1 
7-2 


2CaO »MqQ • 7Si0» • fl- 1 *ffl^0^: Eu« Sn„ „«. 
2CaO «MgO • 2Si0 2 • 0. 15B 2 0 3 :Eu o . OO4 Sn 0 . 00 4 


492 897 


8-1 
8-2 


2CaO.MgO »2Si0 2 »0.15B 2 0 3 :Eu o .oo4 Bi 0 .ooi 
2GaO»MgO .2Si0 2 .0.15B 2 0 3 :Eu o .oo4 Bi 0 . 00 4 


426 823 
549 864 


9-1 


2CaO • MgO ♦ 2Si 0 2 • 0. 1 5B 2 0 3 : Eu 0 . 004 Dy 0 . 02 

Ndo.oi 


965 1534 


10-1 


2CaO - MgO • 2Si0 2 • 0. 15B 2 0 3 :Euo.oo 4 Dy 0 .o 2 

Bio.oi 


873 1424 


mm 


CnCd)S:Cu 


100 100 



ft ; £ 365nm##;ft»&T , £3ft 420— 650nra , <fc# 535nmjf 
i£? ft* 535nm^ , 500nm W , 

#£#«3S#Sti|fc#;>!7 ; feX-^^H-^H^H^^*^^^* Ca 2 MgSi 2 0 7? 
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&?MAto&fr*n , £;fti&ttA*te-*r 15(1), <b)# 
^-fit 535nra 0 

2. #x=0.004,Ln=Dy, *A* y»*-fti«^*3»:*je,* 5 * 2-]~4#f# , 
TI^*»BDyW*»AJ»*T##ttlt*tfe|(i,***WDy*iA*tt0.0001< 

3. # x=0.D04Hfr ,Ln^#J;fc H<U Ho. Tnu Ce> Siu B i Dy, 
Nd; By, Bi, A:* -t Jt* 5 f«* 3- I0#r^, 

;^3£$ Ca 2 MgSi 2 0 7 ;Eu> Ln„ 
H.s 

^M=Sr 0 . 5 Ca 0 .3, M'=Mg, E=B 2 0 3 , a=2, b=l, c=2, d=0. 05, #** 
2(Sr o . 5 Ca o . 5 )0 . MgO • 2Si0 2 • B. 05B 2 0 3 : Eux. 
Lny, &$x#, Ln^#A y 6 JJf^r. 





it & & # * * £ 


10' 60' 


1-1 

1-2 
1-3 
1-4 
1-5 
1-6 


2CSr o .5Ca o .5)0 -MgO • 2Si0 2 • 0.05B 2 0 3 :Eu o .ooo5 
2 (Sr 0 . s Ca 0 . 5 ) 0 • MgO • 2Si0 2 • 0. 05B 2 0 3 : Eu 0 . oo i 
2(Sro. 5 Ca o .s)0 .MgO . 2S10 2 • 0.05B 2 0 3 :Eu o . O o4 
2(Sr a . B Ca o . s )0 'MgO • 2Si0 2 • 0.05B 2 0 3 :Eu o .oi 
2CSro. s Ca o .5)0 .MgO - 2Si0 2 - 0. Q5B 2 0 3 : Eu 0 . 02 
2(Sr 0 . 5 Ca 0 . 5 )0 • MgO • 2Si0 2 • 0.05B 2 0 3 :Eu o . i 


89.5 226.3 
105.3 247.4 

89.5 323 

52.6 215 
42.1 110.5 
21 57.9 


2-1 
2-2 
2-3 
2-4 
2-5 


2(Sro. 5 Ca o .5)0 «MgO • 2Si0 2 • 0.05B 2 0 3 :Euo.oosDyo.ooo 5 
2(Sr o . 5 Ca o .5)0 'MgO • 2Si0 2 • 0.05B 2 0 3 :Eu o .oo5Dyo.oo4, 
2(Sr 0 .5Ca Q . s)0 »MgO • 2Si0 2 • 0.05B 2 0 3 :Eu o .oo5Dyo.ooe 
2(Sr o .3Cao.5>0 -MgO • 2Si0 2 • 0.05B 2 0 3 :Eu o .oo5Dy o .o4 
2 (Sr Q . s Ca 0 . s )0 • MgO • 2Si0 2 • 0. 05B 2 0 3 :Eti o . oosDyo. oe 


562 1515 
1237 3333 
1206 3158 
1246 3421 
1219 3591 


3-1 
3-2 
3-3 


2(5r o .5Cao.5)0 - MgO »2Si0 2 • 0.05B 2 0 3 :Eu o .oosNtio. ooe* 
2(Sr o . 5 Ca o .5)0 - MgO • 2Si0 2 • 0.05B 2 0 3 :Eu o . O o5Nd o . ooe 
2(Sro. 5 Ca a .5)0 »Mg0 • 2Si0 2 • 0.05B 2 0 3 :Euo.aosNdo. 16 


1127 2815 
1212 3032 
1146 3012 


4-1 
4-2 


2(Sr o . 5 Ca o . 5 )0 -MgO • 2Si0 2 • 0.05B 2 0 3 :Eu o . O o5Ho o .oi 
2(Sro.5Ca o .5)0 - MgO • 2Si0 2 • 0.Q5B 2 0 3 :Eu o .ao5Ho o . O5 


472 1324 
534 1427 


5-1 
5-2 


2 (Sr 0 . sCao. b)0 • MgO • 2Si 0 2 • 0. 05B 2 0 3 : Eu 0 . oosTnb. oi 
2 (Sr 0 . sCa 0 . s)0 • MgO • 2Si0 2 • 0.05B 2 0 3 :Euo.oo 5 Tmo.o S 


567 1624 
621 1735 


6-1 
6-2 
6-3 


2(Sro. 9 Cao.5)0 •MgO • 2Si0 2 • 0.05B 2 0 3 :Eu o .oo 5 Ce o .ooi5 
2(Sr o . 5 Cao. 5 )0 -MgO • 2Si0 2 • 0.05B 2 0 3 :Eu o .oo5Ce o .oo6 
2(Sr o .3Ca o .5)0 .MgO • 2Si0 2 • 0.05B 2 0 3 ;Eu o .oo5Ce o .o 2 


116 184 
95 174 
116 216 


7-1 
7-2 
7-3 


2 (Sr 0 . 5 Ca 0 . 3 ) 0 • MgO • 2Si0 2 • 0. 05B 2 0 3 :Eu Q . 0 o 5 Sn a . DO , 
2(Sr o .»Cao. 9 )0 *Mg0 • 2Si0 2 • 0.05B 2 0 3 ;Eu o . QO3 Sn o . D o 5 
2 (Sr 0 . 5 Ca 0 . s) 0 • MgO • 2Si0 2 • 0. 05B 2 0 3 :Eo o . oosSno. 02 


118 267 
234 349 
121 254 


8-1 
8-2 
8-3 


2CSro.sCa o .s)0 »Mg0 . 2Si0 2 . 0.05B z 0 3 :Eu 0 .oo 5 Tb 0 . 0 o 13 
2 (Sr 0 . 5 Ca 0 . s)0 ♦ MgO • 2Si0 2 « 0. 05B 2 0 3 :Eu o . oosTb 0 . ooss 
2(Sr 0 . 5 Ca 0 . g)0 • MgO • 2Si0 2 • 0. 05B 2 0 3 :Eu o .oo5Tb o . 02 . 


89.5 231.6 
94.7 242 

31.6 368 


9-1 

9-2 
9-3 


2(Sr o . 5 Ca D .5)0 .MgO .2Si0 2 . 0.05B 2 0 3 :Eu o .oo 5 Pfo.ooi5 
2(Sro.5Ca o .5)0 »Mg0 • 2Si0 2 . 0.05B 2 0 3 :Eu o .oosPro.oo6 
2(Sro. 5 Cao.5)0 «Mg0 • 2Si0 2 ..0.05B 2 0 3 :Eu o .oo3Pro.o 23 


52.6 136.8 

73.7 194.7 
B9.5 226.3 


10-1 
10-2 
10-3 


2 (Sr 0 . sCa 0 . s) 0 • MgO • 2Si 0 2 • 0. 05B 2 0 3 : Eu 0 . 005B i o. oo i 
2(Sro. 5 Cao.5)0 .MgO • 2Si0 2 • 0.05B 2 0 3 :Eu o .oo5Bi o .oo 5 
2(Sr o .5Ca o .s)0 - MgO « 2Si0 2 • 0.05B 2 0 3 :Eu o .oo5Bto.o 2 


154 317 
282 431 
297 442 


1 1 — I 


2(Sr o .3Ca o .5)0 - MgO • 2Si0 2 . 0.05B 2 0 3 :Eu o .oo3Dy o . o2 

Bio.oi 


2042 4127 


m. 


ZnS:Cu 


100 100 



IS 



£ 365nm$#*&£T , JL* 430~600nm&#£jW-;ft* , *HS 500nm PfriE ; 
J£« 500nm^, ******* 460nm «f *«i«iSjt##xf** 

; feX-*4ff***^*f »*^**ffl^Sr 2 MgSi 2 0 7 
#Ca 2 M 9 Si 2 0 7 *ffi«li£,£4*^£*Sr, Caj*#&fc, 

(Sr 0 .3Cao. 5 ) 2 MgSi 2 0 7 ,^ffl9^f#o * AA#^ ft , **** 
^[■q'^^-^ft^o EB8(aK (b)#ffl9##J*i*&2-5##&&#;fti£. 
***it^X-*^j|t*ffl , **<t*if^-»^ 500nitio 

l-l~6f 

2. #x=0. 005, Ln=Dy,>A4y«J^-fc^^^**ja*6t^#2-l- 

3. ^x=0. 005 Bt,ln=Nd,^A*y^^^^-^#^^j£*6>f , ^^# 
3-1-3, TTK*ft**»£**ft*tt, **l*WHii«*o 

4. 5£x=0. 005,Ln##J# Hck Tnu Ce, Sik Tb^ Pr^ Bi,*^A#Xt^ 
#SJ[^«*J&^6-K|&4-10o 

5.^x^0. 005, Ln=Dy*Bi,*WBt*A^**^*»A^«^«rJ»». 

: (Sr 0 . 5 Ca o .s) 2 MgSi 2 0 7 :EiK Ln 0 

iM=Sr l _ 2 Ca 2 , M'=Mg, R=B 2 0 3 ,a^2,b=l,c=2,-<l = 0. 1, 
^t*^^* i2(Sri_»Ca«)0 • MgO • 2Si0 2 • 0. lB 2 0 3 :Eux % Lny, 0<z« 

#fc?z=0.5JC|##fco tt*z«A0S!l l&*tt,Bp*£SrJ?CaWfcfl,# 
l.*7^JtB*2(Sr 1 _ z Ca ai )0 • MgO • 2Si0 2 • 0. lB 2 0 3 :Eu o . 00 ^ 

Dyo. D2 ^, *mst*z*toit{t*ftM&#x*mitto*ii 



I6 



tfzteAO-l&^Hfc, £#ifc*«J*4t>M96nina| 535nra, 
*7 



I 


O 


0.1 


0.2 


0.3 


0.4 


0.5 


0.6 


0.7 


0.B 


0.9 


1 


Sr 


Sr 


Sro.9 


STo.8 


Sfo.7 


Sro.6 


STo.5 


Sro.4 




Sro.2 


Srai 


0 


Ca 


0 


Cao.i 


Cao.2 




foe* 


Cao.5 


Cao.6 


Cao.7 


Caca 




Ca 


mm 


469 


473 


432 


485 


495 


500 


505 


509 


517 


532 


535 



2. £z=0.25, &#-fc¥&&&^3£2(Sr o . 75 Cao. 2 3)0 • MgO • 25i0 2 • 
0.lB 2 0 3 ;Euo.oo4^ Lno.o 2 T*&,#&8 l~6/9f^ , 

Ln*^^>A,«*^7fcSl^m#it«,**8^^|&2^lt 

£;fti£je.ffi 11(a). (b) J^^„ 

3. £z=0>75, 3fe#^^*^^2(Sro.2 5 Cao.7 5 )0 • MgO • 2Si0 2 • 
0.lB 2 0 3 :Eu o .oo4> in 0 . 02 ^^, HP * 8 * K# 7- 1 2 #f # , 

|&8#fcbift#&^fc^^S^jg(l,^^*j-^i». &£;fti£je,ffl 12(a), 
(b) #f^o 
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in' 
hi 


fin' 




1 


2(Sr o .7sCao.2s)0 


•MgO 


• 2Si0 2 • 


0. lB 2 0 3 :Eu o . O i 


171 

i L 1 


IOl 


* * 


2 


2(Sr o . 75 Cao.25)0 


•MgO 


•2Si0 2 - 


0.lB 2 0 3 :Eu o .oiDyo.a 2 


1 / JO 


JOf 4 


* * 


3 


2CSr o . 7S Caa.25)0 


•MgO 


• 2Si0 2 • 


0. lB 2 0 3 :Euo.oiNd o .o2 


! 171 


10/ 1 




4 


2CSrD. 75 Ca o . 2! i)0 


•MgO 


• 2Si0 2 • 


0. lB 2 0 3 :Euo.oiHo 0 . 02 


lUt J 


JMZ 




5 


2CSfo.75Cao.2sDO 


•MgO 


• 2Si0 2 • 


0. lB 2 0 3 :Eu a .oiSn o .o2 


267 


342 




6 


2CSro.75Cao.25X) 


•MgO 


•2Si0 2 • 


0.lB 2 0 3 :Eu o .oiBio.o2 


323 


407 




7 


2CSr o .25Cao.7s)0 


•MgO 


• 2Si0 2 • 


O.lBzO^Euo.oi 


1 171 


303 




6 


2CSr o .25Ca o .75)0 


•MgO 


• 2Si0 2 • 


0. lB 2 0 3 :Eu o .oiDy o .o2 


617 


1247 




9 


2GSro.25Cao. 75 )0 


•MgO 


• 2Si0 2 • 


0. lB 2 0 3 :Eu o .oiNd o .o2 


517 


928 


* * 


10 


2CSro.2 5 Ca o .75>0 


•MgO 


• 2Si0 2 . 


0.1B 2 0 3 :Euo.ojHoo.o2 


361 


606 


* * 


11 


2CSro.2 5 Ca o .75)0 


•MgO 


• 2Si0 2 • 


0.lB 2 0 3 :Euo.oiSn o .D2 


231 


431 


m ft 


12 


2CSro.25Ca o .7s)0 


• MgO 


• 2Si0 2 • 


0.lB 2 0 3 :Eu o .oiBi D .o2 


272 


489 


m # 



l.£-fc**LA*;^**, £ M=Sr,_«Ca, > *t 0«z< I , M'=Mg, R=B 2 0 3 , 
a=3,b=l,c=2,d=0. I , ^ 3M0 * MgO • 2Si0 2 • 0. lB 2 0 3 :Eox. Lny, 

m*— ft#&&m&fto 

*9*ii;&li8i#M=Sr,Ln=Dy, Nd, * ££3?£7£o IB 13(a), 

■(b) #m 14#JH|£3Sr0 • MgO • 2Si0 2 . 0. 1 B 2 0 3 : Eu 0 . 00 4^ Dy 0 .o2##W 
&#;£itK *£;ft^*»X-;*;ft#ifrffl , £&4t**«Mi:* 462nm, ±£-ffc 
^#&Sr 3 MgSi 2 0 e , *Jf-ffc^#*Sr 2 MgSi0 7 . 
Sr 3 MgSi 2 0 e :Eu, Ln 0 

*9*i*$fc2ife#M=Ca,Ln=Dy, Nd, T*##£3t&#'fe£#&;)fc 0 9 15 
(a), (b)#ffl 16^$!^: 3Ca0 • MgO • 2Si0 2 :Eu o .oo4x Dy a . 02 

£Ca 3 MgSi 2 0 e , Ca 2 MgSi 2 0 7 « 

H#, §M=Sr a . 5 Ca 0 . 5 , Ln=Dy. Nd, , 



te 



&9 





ft ¥ & & * $ * 


10 60' 


mm 


1-1 
1-2 


3SrO -toO - 2S1O2 • 0. lBaOaiEuo. at* Nd 0 . 02 
3S1O .J|0 • 2Si0z • 0. IB^-Euo. DM Dy 0 . 02 


211 489 
300 579 


m 


2-1 
2-2 


3CaO »lfcO • 2Si0z • 0. iB^Euo. 004 Nd 0 . 02 
3CaO -lijO - 2Si0 2 • 0. iB^Euo^ Dye. 02 


31.4 56.1 
67.1 146 


wmt 
mm 


3-1 
3-2 


3CSro.dCao.^>0 -JfaO .2Si0z .0. lB 2 0 3 :Eu o .oo4Dyo.o 2 
3CSra.dCao.i)0 •iftO ^SiQz •(). lB 2 0 3 :Eoo.oo4Nd 0 . 02 


173 345 
91 183 




mm 


<CaSr)S JBi 
ZnSiCu 


100 100 
100 100 





2. i&MftjftSr^Ca*, 0<z« I ,M' ft 

^Mg, M#M' *x;*Tir#0-40XJ**&Ba, Zik Cd. BeJ^f^^, 
3Rt%.\ iJK ^ # 'fe ^ 7? ?fc o 

******** (Ca5r)SxBi*fc*#*;MKCe*±«r##*a*-jrft 
10 + »**2-l~4tf (ZnCd)S:Cu*&# 
#« ;M&Sr#Ca^£|$##£#,i&fc**,*P*10 tW»3-!~Z^, 
#***#3jfc*eUnS:Co*lfc*#*. A*±*#tfi £*«£A#fc-f 

*10 





ft * £ A * * A 


10' 3r 


1-1 

1-2 
1-3 
1-4 


2CSr 0 .c,Zno. i)0 »Mg0 • 2Si0 2 • 0. tBzO^Euo.oo* Dyo.02 
2SrO • <Mg 0 .9Zn 0 . i)0 • 2Si0 2 • 0. lBzOaiEuo.oo* Nd 0 . 0 2 
2SrO • (M9o.9Ba 0 . ,)0 • 2Si0 2 • 0. lB 2 0 3 :Eu Q .oo4 Dy 0 .o 2 
2CSra. 9 Cdo. i)0 .MgO . 2Si0 2 • 0. lB^Eua. aa* Dyo.02 


976 1793 
1170 2104 
836 1706 
1031 1842 


2-1 
2-2 
2-3 
2-4 


2 (Fao. 9Z110. i) • MgO • 2Si0 2 • 0. iBzOa.-Euo. 004 Dy 0 . 02 
2CaO • <Mao.9Zn 0 . 1) • 2Si0 2 • 0. IBzO^Eucocm Dyo.02 
2<Cao.9^ao. o5 )0 -M9O - 2Si0 2 - 0. lB^Eoo.oo* Nd 0 . 0 2 
2CaO • <M9o.9Be 0 . 1) -MgO -2Si0 2 . 0.lB 2 0 3 :Eu 0 .oo4 Dyo.02 


635 784 
703 802 
507 769 
603 726 


3-1 
3-2 


2CSr o .495Ca o .495Zno.os)0 »MgO • 2Si0 2 • 0. lB 2 0 3 :Euo.oo4 Dyo.02 
2 <5r 0 . sCao. s)0 • (M9o. gBao. i)0 • 2Si0 2 • 0. lB 2 0 3 :Eu o . 004 Dyo. 02 


1083 2835 
1017 2786 


m 


(CaSr)S:Bi(*) 
(ZnCd)S:Cu(#) 
Zn&Cu(#) 


100 100 
100 100 
100 100 



3. £ M=Ba, a=5,b=0,c=8,R=B 2 0 3 ,d=0. 1, 5Ba0 • 8Si0 2 
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. 0. lB 2 0 3 :Eux. Lny, i£#x=0.0l ,Ln=Dy, y=0. 02,"^3k'£&#* i r 
-fe^^,^iS-ffc^*^Ba 5 Si a 0 21o ££*M!;SK *&#;iHPBB 17(a). 
(b) ^ , # 1 1 *F£^#:ft!Xt#cflU jflCa. Sr. Zn. Cd. Be BaHfc 



& i i 





^ ^ 


10' 60' 


l-l 


Ba 5 Si B 0 2 ,:Eu. Dy 


87.4 174 




ZnS:Cu 


100 100 



4.£M=Zn, R=B 2 0 3 , a=2, b=0, c = l, d=0. 1, .Ln=Dy#Mn,x=0.01 f 
y=0.02, %l«2Si0*tl*s 
Dy. Mn, &&*?&;ft&#J&* 12#f^o $ Ca. Sr. Ba. Cd. Be3fc<fV#;fr 



* 12 





^ ^ ^ 


10' 60' i 


1-1 


Zn 2 Si0 4 :Eux Dy. Mn 


32.6 95.8 




ZnS:Cu 


100 100 



* 13^f^o 

&13t£&&;9####, ^M=Sr 0 . 3 Ca 0 . 7 , M'=Mg,R=B 2 0 3 ,Ln=Dy, 
a=2. 5,b = 1.2,c=2.5, d = 0. 1 ,x=0. 02, y=0. I „ 
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413 A*** *t 







% * * * 


MAM 


Mi 




* 












Owl) 


10 


60 


1 


2.5(Sr o .3Ca o . 7 0) 


• 1 . ZMgO • 


• 2.5S1U2 


•0.lD 2 03:Mo.o 2 DyD.i 


0 


0 


643 


1374 


2 


2.5(Sr 0 .3Ca 0 .7(D 


•1.2*0- 


■2.5Si0 2 


•0.lB 2 03:£Bo.o 2 Dy o .i 


NE«Cl 


0.1 


664 


1427 


3 


2.5(Sro.3Ca o . 7 0) 


•1.2*0. 


>2.5Si0 2 


■ 0.1fl 2 0 3 :Eno.o 2 Dyo.j 


W 2 


0.1 


672 


1395 




7 c/Cr fa ft\ 


•1.2*0- 


•2.55i0 2 


'0.lB 2 03:£a o . D2 Dy o ., 


r 1 rn 


U.U3 


693 


1432 




2.5(Sro.3Ca 0 . 7 (» 


•1.2*0. 


-2.5Si0 2 


•0.lB 2 0 3 :£u D . O2 Dy o . , 


SrF 2 


0.1 


675 


1398 




2.5(Sr o . 3 Ca o . 7 0) 


•1.2*0- 


•2.5Si0 2 


'Q.lB 2 0 3 :£y o .o 2 Dyo.i 


CaF 2 


0.1 


663 


1366 




2.5(Sr o . 3 Ca o . 7 0) 


•1.2*0- 


-2.5Si0 2 


• 0. lB 2 0 3 :Eo 0 . mIVo. 1 


CaS0 4 


0.1 


670 


1391 


e 


2.5(Sr o .3Ca o .70) 


•1.2*0- 


• 2.5Si0 2 . 


• 0.lB 2 03:E8o. O2 Byo.i 


SrSO* 


0.1 


675 


1382 


9 


2.5(Sr o .3Ca o . 7 0) 


•1.2*0- 


•2.5Si0 2 


•0.lB 2 03:BBo.o 2 ftro.j 


SrBP0 4 


0.1 


662 


1407 


10 




•1.2*0- 


■2.5Si0 2 


- 0. lB 2 0 3 :Eo 0 . o 2 Dyo. 1 


CaHPO* 


0.1 


667 


1379 
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m l**Sr 2 MgSi 2 Q 7 :Eu#J&8|**** (a)***** (b) 
m 2 * ^ S r 2 Mg S i 2 0 7 : E u # *t ft X- * $f # if 

M 3*^Sr 2 MgSi 2 0 7 :EuDy##tt*#*if (a) ***** (b) 

0M&^Sr 2 MgSi 2 O 7 :EuDy 

ffl 5&^Ca 2 MgSi 2 0 7 :EuDy#fttt*#*it (a)***** (b) 
BB 6^^: Ca 2 MgSi 2 0 7 : Eu Dy #3(bJ-^ X- 
ffi 7 #^Ca 2 MgSi 2 0 7 :EuDy##& 

ffl6*^ CSr D . sCa 0 . 5 ) 2 MgSi 2 0 7 :Eu By #J»sf ^L^^S^ (a) 

***** (b) 
ffl 9^ (Sr 0 . 5 Ca 0 . 5 ) 2 MgSi 2 0 7 :Eu Dy X-*#Jfc}-tt 
M 10ife# (Sr o . 5 Ca o . 5 ) 2 MgSi 2 0 7 :Eu Dy 

a 11*^: (Sr 0 . 73 Ca o . 25 ) 2 MgSi 2 0 7 :EuDy#)|8|-6«Jig:JW-^^ (a) 
*****(b) 

m I2*# (Sr o . 25 Ca o . 7S ) 2 MgSi 2 0 7 :EuDy#i)s|.^^^** (a) 
***** (b) 

m 13*^Sr 3 MgSi 2 0e:EuDy##ft*#*i£ (a) ***** (b) 

a 14**Sr 3 MgSi 2 0 e x.EoDy##ttX-*tf** 

ffi i5*^Ca 3 MgSi 2 0 8 :EuDy###*#** (a) ***** (b) 

B 16*^Ca 3 MgSi 2 0exEuDy#ttttX-*U#* 

ffl 17**? Ba 5 Si B 0 21 :EuDy#J& *&**#* (a)*&**# (b) 



ft 1. 2SrO . MgO . 2Si0 2 • 0. lB 2 0 3 :Eu o . 00 4 ##$/>£&*##£* 
*#Kfc • 







*tt 


*ft 


Sr 

Mg 

Si 
B 

Eu 


1.996 

1 

2 

0.2 
0.004 


SrC0 3 

4MgC0 3 .Mg(0H) 2 • 5H 2 0 
Si0 2 
B 2 0 3 
Eu 2 0 3 


294. 6 # 

97. i£ 

6.96^ 
0.704# 



*A*ft***, ffA*26#t ,*Aft4 (NH 3 ), 
^ 1 350 T:**3/>*, lOOBflffRiiffiF, 
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Sr 2 MgSi 2 0 7 : Euo 

$2. 2SrO • MgO ♦ 2Si0 2 • 0. 1 B 2 0 3 : Eu 0 . 0 o4Dy 0 . 04 #** th&Rftfrtt% 
* 









ft* 


Sr 


1.96 


SrC0 3 


269. 3^ 


Mg 


0.996 


4MgC0 3 -Mg(0H) 2 • 5H 2 0 


96. 7 # 


Si 


2 


Si0 2 


120 ^ 


B 


0.2 


H 3 B0 3 


12.56 ;£ 


Eu 


0.004 


Eu 2 0 3 


0.704^1 


Dy 


0.04 


Dy 2 0 3 


7.46 # 



&A&<*C <HH 3 ), ^ l 350 1C*#3^Bf r 4#,J»A*#^,IOOB<lfff!it<jr, 



J*^^#3N-^^^*^^Sr 2 M9Si 2 0 7 :Eu, Dy„ 
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n 3. SrO • 3MgO • 2Si0 2 • 0. 05P 2 0 5 : Eu 0 . 00 4 Nd 0 .oi##»4A 









ft* 


Sr 


0.993 


SrC0 3 


146.63fe 




Mg 


2.993 


4MgC0 3 -Mg(0H) 2 .5H 2 0 


290.63 




Si 


2 


Si0 2 


120 3 




P 


0.! 


(NH^HPO* 


13.2;fe 




Eu 


0.004 


Eu 2 0 3 


0.7043 




Nd 


0.01 


Nd 2 0 3 


1-68 Jfe 


i 



*A*^ (H 2 ), -f 1350X3**3**, , 100 

Sr 2 MgSi 2 0 7 ^iMg 2 Si0 <l o @J& 
*2Fs£Sr0 • 3Mg0 - 2Si0 2 ♦ 0.05P 2 0 5 :Eu, Md c 

4. 2Ca0.Mg0. 2Si0 2 • 0. 1 5B 2 0 3 : Eu 0 . 0 o4 Dy 0 . os W^^^^f 



Ca 
Mg 

Si 
B 

Eu 
Dy 



1.946 

1 

2 

0.3 

0.004 

0.05 



CaC0 3 

4MgC0 3 .Mg(0H) 2 -5H 2 0 
Si0 2 
H 3 B0 3 
Eu 2 0 3 
Dy 2 0 3 



194.6^; 

97.13; 
1203; 

18.843 
0.7643; 
9.3253 



(H 2 30*+N 2 70%) , 1 320 <C m 5* H , , , 100 0 ft R jt« , 
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AWM^S****!-!, ****** **&**iH5(aK (b) M 

*Ca 2 MgSi 2 0 7 , *H6#*, 0Jlfc#&##«r#¥ifc^3$; 
Ca 2 MgS i 2 0 7 : Eik Dy Q 

5. 1.5CaO • 3MgO • 2Si0 2 • 0. 1 5B 2 0 3 :Eu o . oo*Ho 0 . oetfft&^Jft 









Ca 


1.5 


CaC0 3 


Mg 


3 


4MgC0 3 


Si 


2 


H 2 Si0 3 


B 


0.15 


B 2 0 3 


Eu 


0.004 


Eu 2 0 3 


Ho 


0.06 


Ho 2 0 3 



Mg(0H) 2 .5H 2 0 



\5Q% _ 
291. 3jfc 

156 ;& 

10.44 % 
0.704* 
1 5.1 IE 



£4&##£Ca 2 MgSi 2 0 7 x CaMgSi0 4 #i Ca 3 Si 2 0 7o J** ^3 

1. 5CaO • 3Mg0 • 2Si0 2 • 0. 15B 2 0 3 :Eik Ho 0 

#6. 2(Sr D . s Ca o . s )0 • MgO • 2Si0 2 • 0.05B 2 0 3 :Eu D . DO5 Dy 0 .oa 







m 




Sr 


l 


SrC0 3 


147.6& 


Ca 


1 


CaC0 3 


100& 


Mg 


1 


4MgC0 3 .Mg(0H) 2 .5H 2 0 


97.1 % 


Si 


2 


Si0 2 


120# 


B 


0.1 


HaBOa 




Eu 


0. 005 


Eu 2 0 3 


0.88;fc 


Dy 


0.08 


Dy 2 0 3 


14.92^ 



arMMHB**,*^**** ,*A*^ (NH 3 ) , 
-f 1330 4 C^^3^ftf,4^,^^«*##,lOO@0^at#, 
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*?#*rt*#*rt»***6jtf#, ****** ****#»x-*«f# 

Ift^o #**-fc##^5£;* (Sr o . s Ca o . 5 ) 2 MgSi 2 0 7 :Eiu Dy 0 

#17. 2(Sro.2 S Ca o .7 S )0 • MgO • 2.3Si0 2 • 0.05P 2 0 s :Eu o . o» Nd 0 .o 2 # 



7C# 




m 


ft* 


Sr 


0.5 


Sr(N0 3 ) 2 


105.8* 


Ca 


1.5 


Ca(N0 3 ) 2 -4H 2 0 




Mg 


1 


Mg(N0 3 ) 2 .6H 2 0 


256.4* 


Si 


2.3 




138^1 


P 


0.1 


NH4H 2 P0 4 


11.5* 


Eu 


0.01 


Eu 2 0 3 


1.76* 


Nd 


0.02 


Nd 2 0 3 


3.36* 



%#m&nftnmto&, ##to*-ftft»%m 

$fl6*W9*##, @ife#$f#tf;^## (Sr o . 25 Ca o . 75 ) 2 MgSi 2 0 7 ,£ft 

^^#r^i (Sf 0 . 2 5Ca 0 . 75 ) 2 MgSi 2 0 7 :Eu> Nd c 

flf 8.3SrO • MgO • 2Si0 2 : Eu 0 . o iHo 0 . oa #$rft^& 





»m 






Sr 


3 




634.8* 


Mg 


1 


MgO 


40.3 * 


Si 


2 


H 2 Si0 3 


156* 


Eu 


0.01 


Eu 2 0 3 


1.76* 


Ho 


0.08 


Ho 2 0 3 


15.1 * 
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Sr 3 MgSi 2 O a :EUv Ho* 

^ 9.2(Sr o .6Ca o . 4 )0 • (Mg 0 . e Cd 0 . 2 ) 0 • 2.5Si0 4 • 0. I B 2 0 3 : Eu 0 . o i 
Dy 0 . 02 Bi 0 . 01 





*** 


m 


SfcS 


Sr 


1.3 


SrC0 3 


177.1* 


Ca 


0.8 


CaC0 3 


80 * 


Mg 


0.8 


4MgC0 3 .Mg(0H) 2 .5H 2 0 


77.7* 


Cd 


0.2 


CdO 


25.7* 


Si 
B 


2.5 


Si0 2 


150 * 


0.2 


B 2 0 3 


6.96* 


Eu 


0.01 


Eu 2 0 3 


1.76* 


Dy 


0.02 


Dy 2 o 3 


3.73* 


Bi 


0.01 

i 


Bi 2 0 3 


2.33* 



-W 10- 5BaO« 8Si0 2 • 0.lB 2 0 3 :Eu o .oi Dy 0 . 02 



7C# 




m 


ft* 


Ba 
Si 
B 
Eu 

Dy 


5 
6 

0.2 

0.01 

0.02 


BaC0 3 

Si0 3 

B 2 0 3 

Eu 2 0 3 

Dy 2 0 3 


985 * 
480 * 
6.96* 
1.76* 

3.73* | 
. . i 



Ba s Si 8 0 21 :Eu % Dy c 
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250 300 350 400 450 500 550 600 650 700 

(nra) 



S6 



5.90 



20-80 30.00 40.00 



3 




i 90 «O00 



1 0000 




-i — i — i — i — i — i — i — i — ' — i — « — i — » — i 1 r 
250 300 350 400 450 500 550 600 650 700 

fc-fc Giro) 



SB 





80 



26C) 



7 




9 



